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Fuel Capacity 

375 US gal (1 4191) in 2 crash 
resislaml 1uel cells in ihe fuselage. A 
4 estemal 204 US gal (733-1) /& 
tanks an weapons pytons j4&"i 
lor terry flying jzx " 


It took 11 years to develop the 
first Advanced Attack 


Helicopter f A AH) for the US. 
Army, {the first prototype fiew 
on 30th September 1975) and 
the Hughes AH-64A Apache 
has surpassed all 
expectations. 

The very appearance of this 
monstrous machine is 
calculated to instill fear into 
the hearts of the enemy. Its 
serformance Is equally 
errifylng. 


The Apache is first and 
foremost a formidable 
fighting machine. It can fly 
low over the ground at great 
speed yet with enough 
stealth to surprise the enemy 
with a massive 
bombardment. Us Helffire 
anti-tank missiles are guided 
by laser beams for 
extraordinary accuracy. It can 
operate by day or night and in 
adverse weather conditions, 
and is designed to protect the 
2-man crew from the most 
arduous battle conditions. 
Some really special and 
unique features include a 
'Black Hole" which is an IR 


suppression system in the 
exhaust to protect against IR- 
homing missiles. A truly 
futuristic touch Is the 
Integrated Helmet and 
Display Sight System 
(IHADSS) which, amongst 
other things, permits both 
pilots to point weapons 
s i m ply by 1 ook ing at i he 
target. The delivery of the 
first Apaches to the U,S. 

Army in 1984 has given them 
fighting machines described 
as possibly u more 
revolutionary than the 
Germans 1 use of tanks and 
dive bombers in the Blitzkrieg 
wan arc of World War IT. 


AH 64A APAC 


SPECIFICATION ^ 
ACCOmirq(f. 0 tion 
Co-ptlotfgunn&f and piled in 
tandem, in armour protected 

SOn4»,„ 


Armament 

16 Rockwell AGM-114A Helllire 
antitank missiles. 

1 Hughes M23 QA1 30mm Chain Gun 
automatic cannon plus 1.200 rounds . 
4 iS-round pods of fFOmmj 


Power 

Two General Electric T7Q0-GE-701 
turboshatt engines. Each rated at 
i ,695 $fip (i 264 kW) at sea level, 
ISA, hlr Eake-pff. with a contingency 
rating ol 1.723 shp (1 266 my 











Dimensions 

Main rotor ctiametor: 4B' (14,$3m) 
Tail rotor diameter 9' T (2. 79m], 
Fuselage length : 49't W { 14,97m) . 
Height overall: 16' HVSt* (3,84m) 

Mai n rotor disc area: 1 .BOO Vs sq . fL 
(16B.11 £ ). 


Performance 

Mgxhnum speed; (at 6316 togn3,926 
IQ) I67kts 

Max Cruise Speed: 160 ktg. 

Rang®: (internal fuel) 611 fan {350 
miles) and (ferry) 1004 km (1,121 
miles). 

Max. vertical rale Of Climb: 1450 tt. per 
minute. 

Service ceiling; 20,000 ft. (6100m), 
Max range internal fuel: 37£ ngut, 
miles (669 km). 

Endurance: IhrSQ min to EhrSOmin 
according to weapon load and mission 
prolire. 

Max. endurance on internal fuel: 3hr 
34 nun. 


Weights 

Empty: 11,015 to [4 996 kg). 

Structural design gross we ght 14.660 
\h (6 650 kg). 

Pri mary mission gross weight: 14,694 
lb (6 665 kg f. 

Max. lake-oil wetghl: 17.65016 (3006 


Tomahawk by D.K, Marshall 
Available an 4 BK Spectrum 

De-mcnetrated performence 
Based on actual (light te$i data, the 
AH-64A exceeds the Army's slated 
requiremertls 6y a factor o( 3. Gwen 
primary mission requirement, vertical 
rate of tgkeofl has been domortslreied 
al 1450 FPM A superior performance 
which gives Ihe Apache subslanliat 
horsepower reserves and optimum 
tactical flexibility. 


DIGITAL 

INTEGRATION 


Wabchmoor Trade Cenlre. 
Walctimoof Read, Cambtriey, 
Surrey, GU1S3AJ. 




















AIR TO AIR COMBAT 
TECHNIQUES 


fa <fa!o. the "tfOtflWr 4MIUPO h*> nprflty 
□cmrgfl t«lwm hdiCOpfara byt asepyrla 
twIlTO ViBt Hvn ia u raal paasitafity gt alr-lo- air 
Kimfcal hi falur* CcfiHict, [HiriiCuInrlv nnfri lh« 
HK?9l modem Mrtibili machinal lung KJUipMd 
far Ihfr puipGsy. 

\artajfi Hava Dwn perfected by US. 

OitfitS, a two! Which nr® dM£rfc«f (wry far yrai 
toBy 


V 



Side-Rare Quick Stop (Fig 3) 

fhi! dwe-range defer’iEJ.'* mpnwuvN] Dejjng 

w 4 n a rapig crvofe^icn bfaOflhf atSOul by Eiri&k 
uw or tte rudder pectin 10 skew ita hdicepitfr. 
Thia jj.ms- ar mpraaaicn Id lha pycsuirq aircraft 
that you aid entering a turn, -Aticn in fact ycj 
ora yipmnq down raptdty Aa he ciueidipofa ll>n 
nwwwift contmuys with a .'apd ncctH^allijn 
(now dcran, pjll gp pn the eoOOCSiW'l awl 
a tight Igrn Ip praig y<iiyrt*J1 oul onto the 
opponwri ull. 

Dilenc* etfahiyt lha s dt’-lkry ia CP pedCurti a 
iSOfr climb fallowed by 4 Hrque lun, paring 
VDjr<w1 a hc-ighl achantaga 5a begn a riving 
■fleCk 





Rg 4 Win^-Qver Attack 




Wing-Over Attack (Fig 4) 

Ttlia oll&nar™ manpyuvr* is gsec In a head-OM 
approach Eiiuaupn end bogina by aefflterafing; 
Coward the fargef tofloswd b/ B rapid cl -nb Id 
gmn a heigh; MvA- 1 la U fr The uEtack conhn jim 
with » El«U turn or ■‘vnag-CHCr'', biatly chjBaig 
ai far RH hj|| Defence ugairaJ Ih* miinoPUv'i' 
bflfliiiS mrili a cimbng Igm twrard* 1h« 
attaching icOiatl an nr ha h« wmmfflwi h U T Wfc l 
K (04 tfoamg aback Ihe PUhKfn* li usually 4 
aarioa of spiraling mpnceiftras .cy bcHh aircraft 
as each nRympts hj gel onfa |f>e cHhfir'a fail 
Tha unique aglliry ol Ins helicopter offers 
HiCermoua KOpe far wry aggrOaiyy nntf «J€0- 
iBOJlflf eowtb&i minCc-uvita Practice ■nujiues 
peileet! 







HELICOPTER AERODYNAMICS 


This iDtawma Jescr.pliLn is IrWortfloa only ns an 
nlrMtejcSun ta Piu subvott Wo recommend 1 ho 
Tb'lowing. lor feniwr reading 
"Tlw Helieopler History, (Miming nrd haw il 
flies tiy John fay, ftjMnMKl by DwKI & ChfldSi 

Lift, Weight, Thrust £ Drag 

Steady ForwHro Htgiht cl any aircral! 
deponns upon Ihe balance of four ferces - 
Lift, We <>"1. torost and Drag. In toe caseol 
toe helicopter, uf[ is generated try the rater 
blades feremg a>i downwards *s they 
rotate. In Fad, tracts refer tjtade 3s very 
i Iiiilar to ft* wing el fin .iirr-Jii.ll with lift 
being guhoralcd by its iwroFoil shape 
retMing ar h igh speed Variation al the iff is 
achieved by a tie ring the angle at which Ihe 
tHatfe passes through toe air, ccmmor\]y 
known as ihe "angte ol attack"' II toe phot 
coltecbwty Ins al* r>1th* rctur tilades by 

the iEnTk* amend, top resulting. Force will 
becem* greater than toe weigh" ol toe 
helicgpier And |he akcraff will rise tolotoe 
air Fnmiiy adjustment ol the left sc that it 
equals the Iselicopler’B weight a» result ft 
a Steady hover. We have now balanced our 
First two larces - LIU and VKighl (Fig 11 
To begin lorwurd mo bon, we moat generate 
a forward loro* ec Tlvu5l Unlike lined 
wmg vircreh. helicepters do not use toei* 
engines as a direct aouroo or! lorward 
torusi The required force ts generated by 
lilting the fetor blades thereby using a 
comporwhi of ihe vertical lift 1c pull If* 
helicopter forwards. II is simple la imagine 
that the rater blades would in lad *d as a 
giant prepehiw it Ihe helicopter were Ip tilt 
tar enough forwarttii 
As the Sreficopter ocoeorelec. an acro- 
dynamic drag or wind resStAoCe buiWs op 
io oppose the motion and everduaHy the 
helicopters speed wHl slabr'ise so Ihal the 
lorward Thrust equals the aerodynamic 
Drag. We have now balanced nur remain¬ 
ing Iwc feroes - Thrust and Dreg IRg Tj 
The beticoptet however has an adcSttennl 
problem Th* rprt* required to turn Bn; 
refer btades gertgraHis Bn equal a-od 
opposite tores tMeWtois's Third Lawt 
nmdmg to make the “uselaoe lure ei the 
crposle direction to the rotor blades. This 
Is overcome by introducing a lail rotor 
which pushes sideways and balances Ihe 
unwiftlitud r oad ion tor co 


LIFT 


Pilot's Controls 

The prinury controls of a helicopter are 
Similar re ihogq found te a flxed-wing 
aecreff 1e. joystick and rudder peoals. T^e 
joystick or cyclic control column is used to 
Tilt Ihe fuselage of fte •"*! copra: up and 
down, and to roll the helicopter From sxtelo 
aide fiudder pedals are used to lum or 
skew the hoftoopfer by ytfrytog [ha pitch of 
the tall rolo+ piadSs A third conbat. known 
as Ihe ColUsctnre toror . & used to vary ihe 
catch (jH th* rotor blades "cofrecllvely" 
tonreby giving a vertical Hit coolrot. Since 
torwrird thrust is derived horn the mam 
rotor evades, acceleration and speed 
control is achieved by a combination ol 
eyelid and collective controls 
Unlike tlked-wlng aircraft, opera: un ol any 
one coiilrd usually result in ih* need to 
caurtiaract unwanted responses with toe 
other controls In too Cos* of Ihe Apaobe 
however, much of this "creas-coupllng" 
has been eliminated by automatic corn- 
pulBr-comratied B-yslena, 

Since toe engines are only providing 
power to rotate the rotor ttfades, it in typical 
in modern gas turbine beticopferS to Sit 
and lamre too throttle cOrfluX at its mAJd- 
mum position As too effort or Torque" 
requTud to ttoive the rotor btadea trariaa 
due to bade pfleft changes or aero¬ 
dynamic effects, toe powei required Irgm 
l*»e engines vanes accordingly In order to 
keep toe rotor trades lurrimg at a constant 
speed, lire cower output From itoi anginas 
is adjusted S^omulictlly by on "AulO- 
thretlle" which Cdwrafes in pwalkpl wiin toe 
P*ui scohlroi T his considerably simplitles 
the task *1 frying the helicdpler Vnrialibns 
in power output Irem toe engines can he 
seen as fluctuations tn the engine rpm 
display «i toe instrument panel 

TrSrSlational Lift 

The amount of lilt ganareiad by 1h* refer 
Modes irureaws with hehpoPier spied. 
This iscftilpd TrAnilStonal ktt" and results 
to too pHoT requiring less cdlactive pich 
as his speed increases. However, as Ihe 
"■Dhcopier corvlimies to accelerate toe 
enlra Tiff ganerated is pnael by to* build 
jp of large Aerodynamic dlAg ferens which 
ii fem must bo overcome with higher 
cdlsttive sellings In order io mawviain 
lorward 111 rusl. This variation in ’operating 
efficiency" can be vsua&sed as a curve 
wlto Its peak al approklmafaly £0 hi s. 

A henccpler requires much more power 
lor a vertical dim o than It does tor Ihe same 
rale Ot Cimb With torwflrd spend A 1 mi. Mr, 
horeriAg ceiling is Ff.uch lower Ihgn ils 
coiling wiin Forward speed. Etolh of these 
effeds are due to transiaticnaT t>tt 


Lintilmg Speed 

11 a iMareslinq to note wfiat datorrninaa toe 
linnlbng speed of a modem helicopter. Two 
rad£w$. cuflJnbule tu u hellcopfer's fop* 
spood, beflh dt febich are Bsaocirtled w»th 
too aerodynamics Of toe main rotor blades 
firstly, the Booed ol toe airflow over a rotor 
btode no reuses from its root 1c Its tip 
slrvpty because the bp speed is consider¬ 
ably fastei toan at Ihe root During each 
eolation, a blada wil be adwuvcling Ihen 
letreaiuhji relative to fee iu«tefl(." d toe 

hefeCdptOf (Rg 2\. As |h* hplicOpfer flkfa 
tOrwufds, port of the inner sodiom ot too 
retosaiing Made will bo rolaling m a 
rearwards direebton at a speed which Is 
fewer than the Forward speed al Ihe 
hdipoptor The airflow al this part ot toe 
Wade will b* passing backwards brer the 
AATWfOlt and rmri'ii'qu'JnHy unable lo 
gorrerifle any -iff As toe twt•copter’s speed 
■*t r rnises Ihig loss qf liff will spreac Oft 
towards the trp of toe recreating blade, 
which by now la Ihe only part producing 
any Mt Tp achieve high forward speed, we 
have aPeady seen ihai the pitot must 
increase toe angle M StlACk pi each refer 
blada in crdiir tp gonprato too ncccssory 
IgrwArd toresl Th* limiting speed of Ihe 
hull copter is reserved when toe angle ol 
attack becomes so great that Ihe bp ol Ihe 
blade alalia, resulting in fetal loss or hit and 
severe vibration 

Secondly, as the speed of the heHtojPler 
Increases, toe speed or th* uriwuicng 
refer Mifei? will oppn&ACh the speed 
sound *nd begin to suiter aerodynamic 
comptowoWifly olfedo- --- 


ROTATION 



Ground Cushion 

When hpyering dose fe the ground too 
down wash from the rotor biados tends to 
build up a cushion oi eir commonly ca ! ted 
"grpuife cushion". This has toe effect ol 
inerearpftg toa effective lilt, padlcularty 
useful with haarwer i^ke-dh weight & «l 
alMuds where toe air w fess dense fl is 
peas me to tly Forwards whilsl mamlamiog 
the grovhd cut'non m order lo build up 
some Iranslatfenal iff The eflecbveneaa o' 
ground cuohfen decreases however wilh 
ferwarfl spoOtt. 










APACHE 



Introduction 

The- purn^ry rots of toe Apache is to atfe;:* 
*nd dcslrey hostile armoured vehicles wilh 
maximum surprise and wilh maximum 
safety tor iif, craw This must be achieved 
under iho *nos: adverse wuiiihur con¬ 
ditions, day nr night, *ven a'lnr sobering 
Sfgnilicanl baflfa damage Despite a de¬ 
manding specification, front the US Army 
Ae Apache surpassed ail expectations. 

Development 

its design began in reapenso in (he US. 
Army requirement lor a new Advanced 
Attack Hefrcopter A coniract was awarded 
to Hughes in June 1973 to build two 
prototypes, the rirsi ol which Hsw on 3Qlh 
September 1975. Following a competitive 
Hy-Ofl agamsl the Bell Modal fl£>9. the 
Hughes prololype AH-04 was selectee tor 
lunhar development 

Subsequent modfllcaiicns in Phose 2 
ncludsd extension of Ihc main rotor mssl 
upwards by 9 5in to prevent the' blades 
making contact with lhe Fuselage which 
*s&5 happening under carta- n manoeuvres' 
Thn toil pi a no was moved from the lop ol the 
tin in the base of tfie tailcone to improve 
handling qualities Three mgre prototypes 
ware bu.i1 with- modifications including a 
further extension la lhe main rotor most, 
sweet back bps 10 lhe mein rotor blades, 
a 3ln increase in iho tall rotor d-ameler. 
and the introduction of the Stack: Htole" 
exhaust coders, Development continued 
with a FiA evaluation or a i weapon systems 
and avionics. The introduction of computer- 
Cbntmlled variable Incidence lailpfane 


aotrtd many uuw Us factory characterises 
across to* complete lli^ii envelope 
ITelhiory of the %3t production Apaches to 
Hfre Army look place in 1954 'with the Army's 
protected total requirement In the res^on ol 
515 Aoflchea. Coat m >954: S/fl mHHon 
each The Apache production plant la al 
Mesa, Ariiooa where ihey aim ra manu¬ 
facture 1 ? machines per month 

Performance 

Agjfcly or aroraft response- to control Inputs 
is fasl and precise Two Apache will pro- 
auce 10O degfeec rate c J roil ai between 
l?Okls and lAflkls and a high instan¬ 
taneous turn rate, an towing M ip be 
manoeuvred briskly around OfcStrucSom St 
tow altitude. Sleepiness and stow response 
lyptoat of mpsl helicopter Higifl controls arc 
absent. In lacl pitots Tend "o over confrol 
wtlil they adiust lo Its crisp response. 
Despite Ih s, pilots appear to adapt to the 
Apache's handling chaiactoristics sw 
prising ty qu<kly 

Piling snanAyrorwardsdul of ttto horror and 
bulling 100% tdfque. lhe Apache reaches 
100 ki* in ?50 yards oquwe'-citi lo Oto SO 
mpb wlthJn A,6 seconds An impressive 
acceleration lor a machine weighing S.S 

lonsL__ 

True airspeed In level lllght with normal 
maximum continuous power (appro*. 60% 
torque] la I Ms Aerodynamic drug rises 
sharply above lhto speed. wlh 100% torque 
#vihg iipproKimjitCty 160 Kts in tevei fight 
The maximum speed in a dive (Viral fa 
197 fcta 


Capable ol hovering on both engines al 
SS% lorque ard 1D6% Irorna single e-.gme, 
toe Apache crew can be confident i& 
survive e single engine failure even nv lhe 



Avionics 

Tho ApfrCtM coHalns fhlrteer- on-board 
computers with built-in self-tesl and 
automatic iault detection Many of lhe 
"black dexes" are duplicated in dilteienl 
pa?ls of the ancratt co reduce vJwSWfly w 
enemy lire. Much of lhe avionic equipment 
is totaled In OsyS either stole ol |h® iorwarq 
(uSWfagc, viatoto as large external laldngs. 
Thi® includes secure vHF UHF AM R fM 
redd. Dopder navigation, sOapdown atti¬ 
tude anq heading reference system, 
automatic stabtiissrfen 3 command aug¬ 
mentation system i DA lit i. passive radar 
wAmirig R £ r inter jammer;, chaflf flare 
dmpMisirs and toe laser detector 
(at Flirj !i I Control System 
The flight conlroi system Is designed to 
simpiifv toe leak ol frying under stressful 
condihons Ptiols hno the Apache easy to 
Hv even wittwul agtoelabil-salicn AI to« 
head ol lhe system fa toe DigiuVI Amumafa: 
SUUMlinift E^uipmem |Q*SE> which 

tiikon mronnalk>n tinnr Huncm w'-eund- Iho 
itefrcopier antt toapas ths pilot's comrpi 
tooufa i.o optimise me aircrafl's respensv 
tor laclical flying Many of toe unwanted 
control cros-s-couplmq eflecla typical ot 
many hellcoplera heve been ebmmaled by 
automatic compenasticin end tuns are 
autcmallcsilly cccrcmaierJ etyove 60 kia 
Mora specilically. DAS£ (fflk.es rate. vcfaPity 
A heading intonnabon Irom Uwi Hfiniding i 
Attitude Heterence System, cofleds normal 
Air data from toe HACE'R s-ysJem on the rotor 
■ii,.ici. miuctifiiN Ibis data with toe pifef's 
control injxuis 3 drives lhe rotor Storvos 
accordingfy: in ttws manner. RASE may be 
descriPed as a "command-augmontoHon" 
system shaping toe helicopler s /-m poise 
do lhe pilot s tolentonsv giving us an 
"inleJIigenr srysfem whereby lhe piled 
Simpty Tequeala' hia manoeuvre and the 
syotorr handles Ruth transient A steady 
sietc-B aolomalieslly to ^cf-ieve tne desired 
result 

A moving lailplane or slabinidr is EUn- 
tinupusly comrctiea by lhe DA3£, main,- 
(uinmg lhe- Apivche fa selage n a «vel n.-jhi 
qMiLurln from 30 ktslb its toux niuiv speed ol 
apprexunatety 16C kis The siablalor 
einninates toe prqncunctd : nose-down or 
oose-up alinudes oflon sebn on many 
hekeopters Ihus reducing crew workload 
and allowing them to conconfrale On 
aocontplishing lhe- anb-tank 3 grounq- 
touch, roles ol the Apache. 

(LI Target Apulsillon and Designation 
Slight (TADS] 

Tins fa a cluster cl sensore moqnied in 
a stabilised housing »r- the helicopfer's 
rsnwf to give Litish fj"0l and gunner a 
choice of how to view the outside- world 
The woapon-airniog displays are mewee 
through or cyo-pioco by Iho gunnar, plus a 




ITS HISTORY, DESIGN, 
AND DEVELOPMENT 




small heads-oul" display on hts instru¬ 
ment panel. The TADS may be swivelled 1 2V 
deg rig 111 »lefl. 35 deg up. 63 dag dcvm 
FLIR ifurwanJ Looking Inlra-Radj is used 
far mghr tune vision, Dayhme TV [PTVf in the 
near infra red bond «m Dunulrflto smgkn 
and haze, and Direct V5ew QpHds (DVOf 
give a coloured display with a ma*imjm 
map ml cation or st 126 — capable of usually 
ZOOming-m on a target up to 3 rm.ies away' 
. vr«lw»« h h** GhOiC* r.1 t«td Of 

The 1M5S wdJ uufoirial,Gaily track t Uirgel 
altar locking Oh to ii. The gikintr wii 1 uM tho 
DTV laser to 0<rternLTMt lorgol rangfl-. in 
oraidice offsetting Ihe laser to avoid 
detection by ihe large!. The target wfli finally 
be ill utmnatod fay the laser juat o-ior to 
impad ontie HsHlira missile. The target may 
also t>e i;ium.naied by a remote source e g. 
grou nd infantry The Apache is then &b*c ip 
"II remand-forge!" each missis and return lo 
cover An alternative approach also 
available Id line gunner rs lor Ihe Apache io 
pop up Iram behind «w, lake a video 
recording cl Ihe bajHleliald. a -id pop down 
again Alter itodytog lha video the gunner 
muy Seted 0 number Of laiyds and Unfar 
their coordinates into Ihe target computer 
Hiehlire mssiles may then be launched Irom 
bed-nd cover, popping up bnelty to laser 
spot the target in Ifie Iasi lew seconds or 


Weapons 

The luse^itgc carries a stub wing fitted with 
lour weapon atlachmem points or pylons 
The mboaid py »ns are normally used to 
carry 6 Helllire rairsailea 4 par side. The 
curler pylons are fitted typically with i a-mch 

luh*?.75m. rOCkgl pOds, idOOfabfabynilhur 
crew member using their helmet-mounted 
sights 

(aj MU 10 Chain Gin 

Mounted underneath tne nose ol the 
Apache is Ihe 30mm M230 Cham Sun. 
controlled through a Totaling turret. The 
complete assembly weighs IfSlo and has 
a mte of 'ire of J5D raunasrnmn. Capacity 
is 12OT rounds. The gun mounting is 
cdllapsibla arid fr^rma pan of the energy 
ahSOrplipn prOCSSS to Ihff *v0n1 Qi a crash. 
The gun may tm iumejd using mlkd TAOS or 
Ihe helm si-mounted display. 

Haltflra Ulssilas 

iCblo super son c missile has a range 
3 miles and a variety ol guidance 
oi the Apache, ihe 
wirh a taser beam 
Ihe n ss.le s haming 
apable of carrying up 


High! 

Thp yunner may select from & range ol 
symbology on Ihe displays according to ihn.:- 
type ol weapon to be used. For the Helltiro 
rn-ss'ies. the tads is loutled lo place a 
doited aniline around the larger This 
outline becomes solid when the miss-te 
launch parameters are satisfied. For gun 
firing, a simple static sight is used put 
corrections for range and cross-wind aie 
oulomabcaflysuper im posed by me weapon 
control system. 

(c) Pilot's Night Vision System (PtlVSj 
Aremarkahln sysiem avwlable to balh plot 


Structure 

The fuselage s a conventional semr- 
monocoque aluminum srructora with 
Iraduie-tough materials, tedunpam load 
paths and oversized sfruciumi members ip 
mmimisi] elFvCIsofbattlc tfemags The main 
rblO" con»*SM 01 lOntr blades, each having 
live stainless slaal spars lined w4h 
structural giass-fibm tubes, a lammalec 
slai n tess sleel skin and a compositeTrading 
edge to give a muliipfe redundant structure 
fasfa have shown mar bin main rotor* can 
survive a cured hi! by a J3mm shelH Each 
plAde s attached IP the hub by elastomeric 
teedrfag dampers and oflsel Happing 


Display Sighting System MUftDSSh. The 
pilM looks through a helmet-mounred tete 
vision "monoch?'* to view Ihe outside world 
projected life-size into his right eyo 


Ihe tail rotor arrangement is an unusual 
design with Ihe blades mounlad 63 deg 
apart. The uneven spacing gives optimum 
tow noise levels 


Both crew are protectod hyuniriour plaled 
seals The energy-absoihing landmu gear 
was designed Ipr normal tondlngs of up lo 
12 and heavy landings ol up fp 

fly sue 
Engines 

lwo General Electric T7O5-GE T01 lyrbo- 
shahs producing 1,695 sh.p. each, 
mounted on eithnr side of lha mam 
iransmiissron Th* wide separahon ohers 
Additiormi survivability m-nlmBing the risk 
ol both engines being tost due to a single 
fail, and full iwin-engmett radurdancy The 
main transmission wil i operate lor uplo one 
hour aher me loss of all lubncaling oil 1 
Fitted lo the rear or eacJi enguto 15 a 
heal-aBChanger known os a “Black-Hole" 
This >S to reduce the temperature 0 r the 
oxfmusl gases and minimise deled ion by 
infra-red homing nuBslee 












LOADING INSTRUCTIONS 


COMMODORE 64 

For the Cl28. choose C-64 mode as advised by 
the manufacturer. Please ensure that joystick is 
connected to port 2 

1 Insert the t*sk into a disk drive 

2 Type LOAD ” ".8.1 and press RETURN 

3 Program will load to dtepiay tile page 

4 Setect languages by pressing E for English. D 
tor Deutsen or F tor Frangais 


Likewise, il the enemy succeeds In destroying your 
ground forces, the sector will become hostile 
territory and the front line will progress to tho left. 
Once a row is completely liberated or occupied, it is 
out of the game 

n.b. in all COMBAT missions the enemy will fire 
back! The simplest approach is to use the laser- 
guided missiles to destroy the enemy as soon as 
possible, but points scored will be lower than using 
rockets or guns 

In the heal of the battle, care must be taken to 
avoid landing in enemy territory it you are damaged 
or need to reload or refuel. Check for enemy 
occupation before landing by inspecting the map. 


ATARI 

This program requires Alan 600X0800X17130XE 

maeh.ne with a minimum of 64K memory. 

Please ensure that joystick is connected to port 2 

1 Turn off the computer and all peripherals except 
the disk drive 

2 Remove cartridges Hold down OPTION key 

3 Switch on power. The program will load to 
display title page 

4 Select languages bypressing E tor English. D 
tor Deutsen or F lor Frangals 


3D real-world display: 

Features include landing pads, buildings, trees, 
transmission pylons, mountains, enemy tanks, field 
guns and helicopters Ground texture is visible 
when Hying below 500 feet to enhance the 
sensation of speed If is possible, with practice, to 
fly between trees and mountain peaks. 

MENU OPTIONS 

MISSION 1 - FLYING TRAINING - Used for 
helicopter familiarisation and developing ground 
attack skite. Enemy ground forces w* not return 
fire. Each sector contains 8 enemy targets, either 
held guns or tanks, giv.ng a total of 1024 possible 
targets across the complete map Proceed to an 
adjacent sector after destroying all targets in your 
present sector, either by (tying directly or landing at 
a pad and using the joystick (method described 
later under MAP). Refuel and retoad with 
ammunition as necessary 
MISSION 2 - COMBAT - This is a short rrussion 
involving the invasion of tour allied sectors by 
enemy ground forces By selecting the map mode, 
you wilf see the sectors in question, flashing fo 
indicate the presence ol hostile forces. Your 
mission is to liberate the four sectors by destroying 
the ground targets, each sector taking typically 10 
minutes to c*ear. After destroying an targets the 
mission is completed by landing at the nearest 
helicopter pad and closing the throttle 
MISSION 3 - COMBAT - Surrounded totally by 
enemy territory, your mission is to liberate the 
entire map from enemy occupation. Each hostile 
sector becomes allied as the ground targets are 
cleared, thus allowing you to land and reload with 
weapons etc 

MISSION 4 - COMBAT - A strategic battle for 
occupation ol the entire map Your task is to 
support allied ground forces in their battle along the 
front line As each sector is cleared of enemy 
ground forces, the front line will progress fo the 
nght until you have cleared a complete row 


DAY OR NIGHT - Daytime: horizon vis We 
Nightime: no horizon, computer-enhanced infra¬ 
red imaging. (Pilots' Nght Vision system.) 

CLEAR Oh CLOUDY - option for overcast sky with 
selectable cloud base for instrument flying 
CLOU DBASE - selectable from 50 ft to 5000 fL 
CROSSWINDS & TURBULENCE - for the experi¬ 
enced pilot! Variable crosswind A lurbulence 
effects. 

PILOT RATING-TRAINEE 

SQUADRON 

INSTRUCTOR 

ACE 

The pitot rating is equivalent to difficulty level and 
varies potency ol enemy With each increase in 
pilot rating, the enemy's accuracy doubles' 
SOUNO ON or OFF 


INSTRUMENTS: 

TADS 

Target Acquisition & Designation System - 

Used to identify and track tanks, field guns and 

helicopters, ail ed or enemy 

Includes range readout in feet when target is less 

than 10.000 (eel away 

VDU - Visual Display Unit 

Speed m knots, (yellow = forwards, cyan = 

backwards) 

Altitude, leet 

VSI - Vortical Speed. IVsec (arrow UP = climb, 
arrow DOWN - descent) 

TIME - Time to reach target, in hours and minutes 
(hashed it greater than 4 hrs, zero if less than i 
minute) 

RANGE - autoranging navigation computer 
Within 0.1 mis: resolution in leet 
Within 4.9 mis: resolution in 0 1 mis 
Over 5 mis: resolution 1 mile. 


ARTIFICIAL HORIZON 

Roll symbol & roll angle readout 
Pitch indicator - nose up/down aiMude 
Sidesfip indicator - sideways "drift" 


DOPPLER NAVIGATfONvCOMPASS - 

Readout of Heading. Bearing & Track 
Heading: direction in which the helicopter is 


Track: flight path direction 
Bearing: heading required to point at obfective. 
Note: a helicopter can be pointing in one direction 
(Heading) but moving m a different direction 
(Track) e.g. sideways! Match the heading to the 
target bearing to intercept target. The flashing dot 
indicates relative bearing ol target. 



Four modes: 

B Beacon navigation (8 beacons) 

H: Landing Pad guidance (4 pads per sector) 

T Ground target tracking (8 targets per sector) 
Lightning symbol: enemy bet-copter interception 
Flashing symbol warns ol approaching enemy 
helicopter 
CONTROLS 

THROTTLE - key W to open throttle 
key S to close throtile 

Controls engmelurbine rpm Normally set to lully 
open unless practising engine-off landings 
Assisted in flight by computerised autothrottle 
control. 


COLLECTIVE LEVER - key Q increases lift 
key A decreases lift 

This Is basically « vertical hft control used for 
take-off to the hover, and forward thrust control m 
straight & level flight 
CYCLIC CONTROL 
joystick forward tilts nose down 
loystick back tilts nose up 
joystick riqht to roll right 


(tick left to roil left 


RUOOER - key X to yaw right 
key 2 to yaw left 

DOPPLER MODE 

Key C selects between beacon mode (B). landing 
pad mode (H), ground attack mode (T) or air-to-air 
mode (lightning symbol) on OOPPLEFVCOMPASS 
instalment. Hold down key to cycle through modes 
key N selects 'nex1 objective" m each mode: 

8 beacons (0 to 7) 

4 landing pads per sector (0 to 3) 

8 enemy targets per sector (0 to 7) 

1 enemy helicopter 


WEAPON SYSTEMS & TARGET ATTACK 

When in ground attack or air-to-air mode, the 
weapons systems are activated. The helicopter 
must be airborne to fire ts weapons Select 
between gun. rockets or missiles using key P. The 
gun & rockets are manual tracking only i e the 
target must be in the sights when the weapon is 
launched or tor the TADS to operate The mcssi'e 
system locks on to any hostile targel passing 
through the sights 4 lock-on is depicted by a Solid 
Square.Tracking is automate if the target remains 


GUN - d-agonai sights - range 2000 ft 
1200 rounds 30mm ammunition, 750 rounds/min 
ROCKET - Vert/Hoaz sights - range 4000 fl 
38 unguided rockets (19 each side) 

MISS-ILES - square sights - range 3 Imls 
8 Helrtve missiles - laser guided, auto-tracking 
FIRE BUTTON -on joystick 
The time lor a weapon to'reach a target will depend 
on how tar the target is away It is possible to locale 
and destroy enemy targets in both map mode and 


During combat, enemy fee is indicated by ttak. 
The screen will (lash if the helicopter is hit 
Damage to helicopter systems -s indicated on the 
failure status panel and structural damage is 
shown by the Doppler helicopter symbol Hashing. 


A third structural hit ts latall The chances of 
being hi by the enemy are decreased by swerving 
during the attack You have a total ol 3 helicopters 
per mission. Study the mission report for crash 
evaluation and performance report 
II an enemy helicopter is approaching, a warning 
symbol will be flashed on the Doppler instrument it 
you are not in air-to-air combat mode. You are 
advised to select air-to-air combat mode and 
destroy the enemy helicopter before he gets too 


Scorin g Scheme 

Target 

Weapon 

Used Field gun Tank Helicopter 


Rockets 


10 


Points Scored 

It is not possible to destroy a tank with the chain 
gun Destruction of albed forces will result in total 
toss ol score. Although it is much easier to hit a 
target wifh a missile, fewer points will be scored. 
The enemy will begm to fire back at a range 
between 4000 and 5000 feet, making it much more 
dangerous to use guns (range 2000 ft!) but the 
points scored wi« be higher 
MAP 

Use key M to select map or to return to normal 
display Your helicopter is shown by the flashing 
symbol with a ta-T. Enemy helicopters are shown 
without a tailplane Beacons 0 to 7 are used tor 


By selecting MAP mode when sitting on arry allied 
pad. the helicopter may be moved to another allied 
sector by using joystick 

This feature eliminates the need tor lengthy 
straight and level tbght to visit each sector 


When training (Mission 1), ail sectors are allied and 
any landing pad may be used lor refuefting. 
rearming or repairs All sectors contain enemy 
tanks and field guns for target practice 
In combat missions, territory is distinguished by 
blue (Allied) sectors and red (Hostile) sectors A 
flashing blue sector indicates the presence of 
enemy forces in allied lerritory. Likewise, a flashing 
red sector indicates the presence ol allied lorces in 
hostile tornlory. You will bo captured by the enemy 
if you touchdown In hostile territory. 

The destruction of all enemy forces m a hostile 
sector will result in the sector becoming allied. 
Likewise, if all allied forces in a sector are 
destroyed, the sector becomes hostile 


The map is designed to "wrap around' at the 
edges i e when Hying off the map. the helicopter 
will reappear at the opposite edge 


COMPLETION OF MISSION 

A mission is completed when all onemy ground 
lorces have been destroyed and you have returned 
safely to a landing pad After touchdown, close the 
throttle to bring the turbine and rotor rpm to zero. A 
complimentary mission report will lollcw 


PILOT S NOTES 

The controls in a real hekcopler are 'proportional", 
l e tne-r effect is proportional to the displacement 
trom centre It is not possible to implement this 



feature on the joystick since it contains 
simple on/ofl microswitches By making the effect 
ol each control proportional to how long the joystick 
is held, a simple approximation to ‘real" controls 
has been achieved, i.e. momentary operation ol 
the joystick tor fine control, and hold to build up a 
rapid rate. Thi$ does however mean that the 
joystick must be operated repeatedly tor 
manoeuvres such as a steady turn or to hold a 
steady pitch angle 


Helicopters are naturally unstable and difficult to fly 
without autostabilisation The Apache rs lilted with 
Digital Automatic Stabilisation Equipment (OASE) 
making it lar easier lo fly than mosl modem 
helicopters. 


Take-otf procedure: 

t Ensure that collective indicator is at minimum 

2 Select tjl throttle - key W - hold pressed until 
throttle indicator at maximum 

3 Wait lor turbine rpm 4 rotor rptn lo reach 100%. 

4 Increase collective pitch by pressing key Q until 
lift-off occurs. VSI indicates vertical speed in IVsec. 

5 Reduce coSectrve (key A) to achieve hover i.e. 
VSI = 0. The helicopter is now hovenng above the 
helipad. 

6 Turning on the spot is accomplished by applying 
left or right rudder (Z or X) 


At speeds under 60 kts. the helicopter w4l lend to 
'drift* Into the turn, shown by the sideslip ball at the 
bottom ol the artificial horizon. Turns may be 
assisted by applying the redder, but this will reduce 
forward speed. 

Fluctuations m rotor rpm occur dunng a turn 
becauso ol g lorce effects The autothrottle wil 
adjust the turbine rpm accordingly to keep the rotor 
rpm at approximately 100% 

Slowing down & returning to the hover 

1 Gently raise the nose ol the helicopter by pulling 
back on the joystick The aircraft will begin to slow 
down and also climb. Maintain the nose-up attitude 
by repeatedly pulling back on joystick (gently!). 

2 Reduce the rate ol cfcmb by reducing collective 
(key A) to keep VSI to approximately zero As the 
forward speed drops below 60 kts. increase 
collective (key Q) to counteract smk rale 
Allow nose ol helicopter to return to level (tight 
as speed approaches zero 

3 Adjust collective as required to achieve a VSI ol 
zero. The helicopter should now be in a stable 

4 The helicopter will also slow down when turning, 
providing that it is not m a dive Barking repeatedly 
left and right is another common method of slowing 


Transition to forward flight from hover 

1 Increase collective (key O) to between 80% to 
100% Torque Reduce collective (key A) II 
overtorque warning sounds 

2 Tilt nose ol helicopter downwards (joystick 
forwarc) to between 15 and 30 degrees 

3 Speed will be seen to increase Autostab iisers 
will slowly raise the nose of the helicopter to a level 
attitude 

4 Reduce collective (key A) to adjust for 
VSI « 0 ft/sec i.e. not climbing or descending 
The helicopter will now be cruising at a steady 
forward speed. The Apache is a very ag'e 
helicopter. From a stable hover, it can reach 100 
kts in approx. 6 seconds by pulling 100% torque 
and tilting the nose downwards to approx 30 deg 


Straight & Level Right 

Forward speed is related primarily lo the torque 


assuming the hei'copter is not aulorotatmg 
(explained later) Typical speedtorque settings are 
as Mows: 


Torque 

44% 

60% 

75% 

100% 


Speed 

60 kts 
119 kts 
147 kts 
159 kts 


These values will vary slightly with altitude and 
changes m hebcopter weight resulling trom fuel 
consumption and weapon release The Apache is 
tilted with a computer-controlled stabilator which 
enables the helicopter to cruse at any speed with 
the fuselage level. 


Turning Flight 

Providing that the forward speed is greater than 60 
kts. turning i$ achieved by simply banking left or 
right. Some vertical lift will be lost when banking 
and the helicopter will begin to descend. This may 
be counteracted by increasing the collective 
setting The helicopter will tend to slow down in a 
turn unless the pitot dives to sacrifice height to 
maintain speed. 


5 Providing that the forward speed is less than 60 
knots, the pilot may apply rudder to increase 
stoeslip (Sideways drift). The helicopter wtil stow 
down dramatically as a result of the large drag 
forces generated. 

Landing 

The helicopter may be landed from the hover 
hrertjcal descent) or at forward speeds ol less than 

(a) From hover. Lower the collective lever to 
maintain a steady rate of descent Maximum VSI at 
touchdown 12 Its Ground cushion effect will be 
experienced below 30 It. resulting in reduction ol 
the descent rate 

(b) Rolling touchdown With a forward speed of 
less than 60 kts. gently lower the collective lever to 
begin descent Max VSI at touchdown ^ 12 ft/s 
After touchdown, the helicopter will slow down and 
eventually stop Steer on the ground by using 
rudder control. 

Taxiing on ground 

The helicopter may be tax ed on the ground, up to 
a maximum speed of 60 kts. providing trial the 
engine rotor rpm are at 100% Assuming that the 
hebcopter <s stationary, raise the collective lever to 
produce about 20% torque Ftoshing forward on 
I he joystick will accelerate the aircraft, and 
likewise pulling back wil decelerate and eventually 
slop. Steer by using the rudder 


By landing or taxung onto a heSpad (not an enemy 
one!) the aircraft may refuel, reload with weapons, 
and be repaved Once on the pad. close the 
throttle to bring turbine 4 rotor rpm to zero The 
heiccpter will be serviced and prepared tor the 
next take-off immediately 
Backward & Sideways Flight 
Starting tram the hover, the helicopter may be 
I town backwards by raising the collective lever and 
raising the nose to approximately 10 deg. The 
speed readout w4l turn cyan lo denote backward 



flight Keep the nose of the helicopter pitched up to 
sustain speed. Likewise, the helicopter may be 
flown sideways by rolling left or right and raising 
the collective lever. The speed readout does not 
show sideways speed and the pilot must watch the 
sideslip indicator below the artificial horizon in 
order to monitor sideways drift 
Torque Turn 

This manoeuvre allows the pilot to perform a 180 
deg turn with a dramatic climb & simultaneous turn 
With a forward speed oMOO kts or more, pull the 
nose of the aircraft up to approx 70 deg pitch Hold 
this nose-up attitude until the speed drops to 
approx 60 kts. Release joystick & apply rudder until 
heading has changed by approx 160 deg. Release 
mdder. adjust roll to zero if necessary and 
acce'eraie with nose down attitude During this 
manoeuvre, the helicopter will roll, pitch S yaw 
simultaneously, pulling out on a reciprocal 
heading. 

Aerobatics 

The Apache may be flown salety within the 
following limits Pitch ± 90 deg 
Roll ±110 deg 

Control response may become unpredictable 
outside these limits i e loops & rolls are NOT 
recommended! 

Autorotation 

Autorotation is equivalent to the hekcopter 
'gliding' through the air and is used when the pilot 
wishes to descend rapidly or after engine failure. 
During autorotation, the rotor blades are being 
driven by airflow through the rotor disc as the 
helicopter descends This reduces the power 
required Irom the engines and the engine RPM is 
automatically reduced to maintain 100% rotor 
speed and the 'split' between turbine rpm & rotor 
rpm can be seen on the bar scales Autorotatton is 
best performed at approximately 60 kts and above 
500 ft Entry into autorotation is made by gently 
lowering the collective lever 


It he continues to increase his speed, the 
helicopter will shed a rotor blade at 210 kts. 
resulting in catastrophic toss of control! 

2 If the pilot demands loo much power Irom the 
engines (overtorque), an audible warning will 
occur It this warning is ignored, the engines will 
eventually (ail. It is possible to hover and fty on one 
engine but Hying time is limited it both engines 
have tailed! 

Features ot TOMAHAWK: 

• Spectacular 3D real world display 

• Fully aerobatic (within limitations of real 
helicopter) 

• Ground attack & air-to-an interception 

• Over 7000 ground features 

• Day. night vision systems 

• Cloudy conditions, crosswmds & turbulence 

• Doppler navigation & target tracking system 

• Laser guided missiles, plus rockets 4 30mm 
chain gun 

• Selection of tram.ng and combat missions 

• Pilot ratings - Trainee lo Ace 
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(a) Engines active 

As the descent rate builds up. the automatic 
throttle control will be seen to reduce the turbine 
rpm Any fluctuations in rotor rpm will be 
compensated automatically by the autolhrottte As 
the altitude laHs lo below 200 leet. the pitot should 
begin to pull the collective lever up lo reduce the 
rate ol descent, accompanied by raising the nose 
of the helicopter if he wishes to stow down With 
prachce. the pitot will co-ordinate increasing the 
collective and adjusting the pitch angle in order to 
stow down to the hover just a few feet above the 
ground. 

(b) Engine-off landings 

In the event of failure of both engines or if the pilot 
deliberately closes Ihe tbrotlle in ftight. engine rpm 
will reduce to zero. The pilot must respond quickly 
by toweling the collective lever before the rotor 
blades slow down too much Rotor rpm is 
controlled during the descent by careful adjustment 
ol the collective lever Keeping me helicopter level 
and the speed between 50 6 60 kts. raise the 
collective lever |us! before touchdown to bring the 
rale of descent to below 12 ft sec 
Warnings - limits worth noting! 
i The maximum permissible speed of Apache is 
197 kts. in a dive It the speed should rise above 
this, the pilot will gel an audible warning 




SUMMARY OF 
CONTROLS 

Roll Left joystick left 

Pitch UP joystick back 

Pitch DOWN joystick forward 

Roll RIGHT joystick right 

Z LEFT rudder 
X RIGHT rudder 
C Change mode of Doppler 
N Next objective 
P Select weapon system 
Q Increase collective 
A Decrease collective 
W Open THROTTLE 
S Close THROTTLE 
M MAP 
H Pause 
J Continue 

CONTROL - RETURN to Abort mission 
& return to menu 


INSTRUMENT PANEL NOTATION 

1 Collective lever 

2 Torque % (a) Engine 1 (b) Engine 2 

3 RPM % (a) Engine 1 <t» Rotor blades (c) Engine 2 


4 ThroMe indicator 

5 TADS - Target Acquisition & Designation System 

6 Fuel level 

7 Pilots Visual Display Unit 

8 Speed. >n knots (yellow forwards, cyan 
backwards! 

9 Altitude, m teet 

10 Time to objective, hours 4 nuns 

11 Vertical speed indicator. VSI. feet per sec 

12 Distance from objective, in teet or miles 

13 Artificial Horizon 

14 Ro* symbol 

15 Roll angle 

16 Pitch angle 

t7 Sideslip (drift) indicator 

18 Doppler 

19 NavigatiorvCompass 
Heading 

20 Bearing 

21 Track 

22 Engines ) Failure Status Panel 

23 Weapons ) 

24 Nav computer ) 

25 TADS j 


27 30mm chain gun 
ammo supply 

28 Ftockets 

29 Hellfire Missiles 


INSTRUMENT PANEL 


l 
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UBERSICHT ANGABE DER 
STEUERGERATE 

Nach links rotten Steuerknuppet nach 
links 

Ste^ungsteuerung Steuerknuppel zuruck 

Steigungsteuerung Steuerknuppel nach 
senken vome 

Nach rechts rollen Steuerknuppel nach 
rechts 


C Dopplermodus Wechsel 
N NachstesZwl 
P Waitensystem wanien 

O Nichtpenodrsche Steigungssteuerung erhohen 
A Nichtpenodrsche SteigungssJeuerung senken 
W Vergaser ottnen 
S Vergaser schlieften 
M Kano 
H Pause 
J Fortsetzen 

STEUERUNG - RUCKKEHR um den Emsatz 
abzubrechen & und zu dem Menu zuruckzukommen 


INSTRUMENTENTAFEL DARSTELLUNG 

1 Nichtperiodische Stergungssteuerung 

2 Drehmoment % (a) Motor 1. (b) Motor 2 

3 RPM % (a) Motor 1. (b) Rotor tetter. (C ) Motor 2 

4 Vergaseranzoiger 

5 TADS - Zieleriassungs - und Bezeichnungs- 
system 

6 Kraftstoffstand 

7 VDU - Bilds-chtgerat des Pitotcn 
a Geschwindigkeit In Knoten 

9 Hohenlage. in FuB 
tO Zeit bis Ziel, Sturtden * Mmulen 

11 VS1 - vertikaler Geschwindigkeitsanzerger 

12 EnBemung vom Ziet, in Fu8 Oder Metten 

13 Kunstlicher Horizon! 

M Rollezeichen 


27 

28 
29 


Rollcwmkel 
Langsne<gungswinkel 
Schrebefluganzeiger (Abtntt) 
Dopplernavigation/Kompass 
Steuerkurs 
Pettung 
Kurs 
Motors 
Watlen 

Nav Computer 
TADS 
Spielstand 

30mm KeRengeschutz Munitronsversorgung 



| Storungsmeldetalel 


II 


RECAPITULATION DES COMMANDES 

Route vors la gauche manche vers la gauche 
Encabre manche vers I'arnere 

En pique manche vers I'avanl 

Route vers la droite manche vers la droite 
Z Gouvernail de d.roction vers la GAUCHE 
X Gouvernail de direction vers la DROITE 
C Motkfier mode de Doppler 
N Obiectif suivant 
P Selection systeme armement 


Q Augmenle pas general 
A Dimmue pas general 
W Ouvnr MANETTE 
S Farmer MANETTE 
M CARTE 
H Pause 

J Pour continuer 

CONTROL - RETURN Abandon de 


mission 


NOMENCLATURE DU TABLEAU DE 

BORD 

1 Levier de pas general (cotiectrf) 

2 Couple % (a) Moteur 1,(b) Moteur 2 

3 Regime % (a> Moieur i.(b) Pates de rotor. 
lc) Moteur 2 

4 Position de la manetle 

5 SAOC - Systeme dAcquisition el de Designa¬ 
tion du Cible 

6 Niveau carburanl 

7 Unite afhchage pilote 

8 Vitesse en noeuds 

9 Altitude en pieds 

10 Temps necessane pour atlemdre obfectit. 
heures/minutes 

11 Variometre (mdicateur de vilesse verticals) 
pieds par seconde 

12 Distance de l obiectil. en pieds ou males 

13 Honzon artlicie 


14 Symbole de route 

15 Angle de rouliS 

16 Angle deperrte 

17 indicates de derapage (derive iaterate) (mveau 
Vinot) 

18 Doppler 

19 Navigation,boussole Cape 

20 Gisement (az>mut) 

21 Cap (parcours) 

22 Moteurs ^ 

24 OnSnaftur > Tableau etat deiautS 

25 nav^hon J 

26 Compte des points 

27 Alimentation munitions pour canon a chains 
30 mm 

28 Fusees 

29 Missiles Hellhre 









AMSTRAD c>gitalh^ 

NTSORMCNUJ 

k^ss st wJ 


AMSTRAD PCW 8256/8512 

Tomahawk Disk 

□ 

£19.95 

AMSTRAD CPC 464, 664,6128 

Night Gunner 

□ 

£7.95 

Night Gunner Disk 

□ £13.95 

Tomahawk 

□ 

£9.95 

Tomahawk Disk 

□ £14.95 

Fighter Pilot 

□ 

£8.95 

Fighter Pilot Disk 

□ £13.95 

ATARI 



Fighter Pilot 

□ 

£9.95 

Fighter Pilot Disk 

□ £12.95 

Tomahawk 

□ 

£9.95 

Tomahawk Disk 

□ £14.95 

SPECTRUM 



TT Racer 48/128K 

□ 

£9.95 

Tomahawk 48/128KD 

£9.95 

Fighter Pilot 48K 

□ 

£7.95 

Night Gunner 48K 

□ 

£6.95 

COMMODORE 64 



Fighter Pilot 

□ 

£9.95 

Fighter Pilot Disk 

□ £14.95 

Tomahawk 

□ 

£9.95 

Tomahawk Disk 

□ £14.95 
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